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(57) Abstract: It is intended to provide an instrument for transforming a plant which is made of a microporous material wherein a 
fC) plant seed is geraninated and grown, characterized in that the plant seed is gemiinated and grown while absorbing water and nutrients, 
^ which are supplied through open-cell pores formed by open-cell foam within the microporous material and sustained therein, via 
the surface of the microporous material and the thus grown plant is transformed by the in planter method of immersing the plant 
in a carrier solution holding a gene for the transformation. Use of this plant transformation instrument makes it possible to strictly, 
^5 conveniently and more quickly and eflRciently perform experiments, studies and developments. 
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immi^^^mm lt^ ^y^^-^^ (in pianta) i t) ?f^Kfem-r ^ 

20 |||2®^^^^:*5V^T> 
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fei^ffi ^ 7" ^ ^ s o 

3—6 v>-f^;6:» 1 (Dwm<omMm'M.u^m^^:^'rJ^^m^'t^o 
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5 K^^^y ^ (Ammi raajus) ^ (Allium cepa) , :=^l^:=^^ 

(Allium sativum) ^ y (Apium graveolens) T ^^^^iJ:^ (Asparagus 
officinalis) ^ (Beta vulgaris) ^ (Brassica 

oleracea var. botrytis) ^ (Brassica oleracea var. gemmifera) ^ 

^j^^y (Brassica oleracea var. capitata) ^ ir-f 3 ^T'Zfv^ (Brassica 

10 napus) N t: ^b^^ (Carum carvi) ^ (Chrysanthemum morifolium) ^ 

K^^^^i^^' (Conium maculatum) (Ck>ptis japonica) ^ ^^mj^f 

^ (Cichorium intybus) > :&if y :^7 7j?^^ (Curcurbita pepo) ^ T7^y;^7^3 
t7^l^T'f':0:^ (Datura meteloides) ^ :=^lyZ^'y (Daucus carota) ^ tl—:^^'— 
iysly" (Dianthus caryophyllus) ^ y/"^ (Fagopyrum esculentum) ^ l^-Y^n 

15 t7 (Foeniculum vulgare) ^ (Fragaria chiloensis) ^ (Glycine 

max) ^ triTv^i^-^ (Hyacinthus orientalis) ^ (Ipomoea 
batatas) > Ix^;:^ (Lactuca sativa) ^ "^-i ^ ^ ^-^"^^^^ (Lotus 
corniculatus) „ ^ir^:^1^ (Lotus japonicus) ^ h'^ h (Lycopersicon 
esculentum) ^ A^i^^lJ^'^^iTi^ (Medicago sativa) ^ ^ ^"^^ (Nicotiana 

20 tabacum) ^ (Qryza sativa) ^ ^'^^)) (Petroselinum hortense) ^ 

T> (Pisum sativum) ^ ir-f 3 !i7/"N^ (Rosa hybrida) ^ (Solanum 
melongena) ^ (Solanum tuberosum) > ::iJ:\^ (Triticum 

aestivum) ^ h l^-^E-n (Zea mays) ^ (Beta vulgaris) ^ 

(Gossypium indicum) ^ T^/^'t* (Brassica campestris) ^ T"^ (Linum 

25 usitatissimum) ^ i^^T>a{^l:f (Saccharum officinarum) ^ ^ (Carica 

papaya) ^ — /Jn Vj^J/Jn'^-Y (Cucurbita moschata) ^ ^zi.^]) (Cucumis 
sativus) ^ -X>f ;i7 (Citrullus vulgaris) ^ ^niy (Cucumis melo) ^ "fe-f 3 
»^;«7 7i?^-V (Cucurbita maxima) ?feif(D#ffifi£#», ^l^^Byt7 (Antirrhinum 
ma jus) ^ ixa-Y5^-?-X"t" (Arabidopsis thaliana) ^ ^n^i^ (Codiaeum 
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variegatum) s V ^^l^ (Cyclamen persicum) s JJ?^ l^^^^y (Euphorbia 
pulcherrima) ^ — <7 (Gerbera jamesonii) ^ M-^^ ]) (Helianthus 
annuus) s (Pelargonium hortorum) ^ ^*^ci.^T (Petunia 

hybrida) , -fei^h^— UT (Saintpaulia ionatha) ^ -fe-l' 3 ^-tKtK 
5 (Taraxacum officinale) ^ ^ l^^T (Torenia fournieri) ^ v^n^yp^^i?- 

(Trifolium repens) ^ -S^Vtf^^^I^ AM (Cymbidium) f^i£<D^^imii^ -<^^Y 
(Azadirachta indica) ^ %:f3l^m (Citrus) > Ty'^T^^M—J'^ 
(Coffea arabica) s =^'—'^))^ (Eucalyptus) ^ z'-?^ =f A/ ^^f^ (Hevea 
brasiliensis) ^ -fe-Y 3 iJ' t 7=¥ (Ilex aquifolium) ^ ^V^f' (Poncirus 
10 trifoliata) ^ T'—^l^Y (Prunus amygdalus) ^ (Populus 

canadensis) ^ ^ JT'^\^V (Biota orientalis) ^ (Cryptomeria 
japonica) , Y^W^^^ (Picea abies) . -^VW^^ (Pinus) . :/Kl> (Vitis 
vinifera) ^ P (Malus pumila) ^ T'y:^ (Prunus armeniaca) ^ 
(Diospyros kaki) ^ ^'f'i^^ (Ficus carica) > ^J^Ni/^y (Castanea 
15 crenata) 3 >5'/N3>Y't* (Populus nigra) ^ az.i/'^zz^ (Acanthopanax 

senticosus) fa ^(^7^=^ J: «9 5fc6^d^b^*^$tt5|| 3 ~ 7 V^-rtL^^ 1 (OW^ 

20 -^tc. :^^mn. ^ 9 <Dtl#lC*3V^T. 
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k^^t^^i i^^fii 2(D^<Dmm^wm^m^mm-r^o 

25 KH-r^ti)^X^. J^V)^^fj:^^:^fj^^ti)^X%^o 
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15 \^mm 1 o^^ffl^^j ^ fi^>te6 1 sx±<DmmmmM t ^ffiv^T ( i ) 7^=ev^ b 

10 (i i i) (DTM^im&s±mMir:Lt^'^^. :i::i\zLmmW^m^^m^t(D 
20 ;0S-t?#5o 

mi 4<^li:mT'#btbfc. ||l(^S^ffim^iJtc:^i--5iittSat^^^Wi-6«^ 
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ti7A • (Agrobacterium turaefaciens) > Tr^'^'n/'^^ 7^ y i> 

A - yyy^;^ (Agrobacterium rhizogenes) (0^mW.^j:t^t>^^ifhtl^ ^(DiS. 

imm\at. mk.iti^m. mmmmm^. pumm^k mmmmu mmm^ 

25 ^fc. ;*:P^ia»ffil;iX r_h$^j ^XXJ^ TtSj ^v^5m^«> ^#?L« 
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HI 1 1 :^^m<D 1 (DmMm^.(Dmmi^m^Wi:m''y:^'rJ>^^7fi-tmx^^o 

Hli 2f*. ;2|s^^l^<^i<^llli?i^li<z)4t#>?i^Mifemffl->';^v"^^:^i-H|-^fe5o 
20 ig 1 3 yt. :;^mm(D 1 <7)||jfe5i^M(^*t#»ji^^ifemffii/;^7^ A^^-THl-efeSc 

igi 5f^. :¥-^m(oi(Dmmm^<DmmMmMm.m^^:^'rJ>.^7ri-tmxh^o 


25 o#i^. m2'^i 5\7im^m\^x:^^m<Dmmmm^wm-r^o t^is. ^^p^(d 
m\.. m^xmmmmm^mmM.^i^xmmmwm^ti:hmz.mm<omm::^m 
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(2) ;5S^$^T*5i9. rr.^^:*3V^T^^©^ (2) FiWim<Dm^llW 

i-^H (3) ;0Si^ftfetL-cfc^i9. — m#?LS#:(D 1 oi^gpiaiT"— (4) 
i3J:T>*yi^^ (5) ;6S^^tb^TV^S„ r^e5<^7=— (4) ^i:X^V'^^ 

fe^^-ef^^$i^TV^/^v^m^T'^>. ^^HWi^ (1) (3) f^Hf^UTr^ 

^^—^(Di^mxmmK^n-r^^itib^x^^o ^h\z. -^it^© 

y^'i/ (5) ir^t^-^M^^^ (2) ^^^-rsrirlcit). ^^bfcl^Jd^m 
#?L®<i|s: (1) (O^W^m (2) ±<^feg;55-f';}^5ri::^^<. m^tez-fJ^I^-rs r 
i:;05-e#§„ ^tih(D'r—y<:isXXf}}'^i^it. U^HWi^ (1) irl^CWm^b 

fiT^— (4) *3j;tJ?yi/i/ (5) ^cov^T^*##7LM^*:S#:^lrrtbe>Ojl^W^: 
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-D^Ks E! 3 tcH^-r 5 J: 5 t-x mm(DX^iz.^W^^ (2) (DH (3) icjf 
^\.tcmm(DW0^1lMi^ (1) (D-U^^^m^^^iS^ (6) iJ:»?fefc0^7K^ 

mmm\^^^^X\t. ^^Wt (2) ©1h-rXi:|t^Si5'i^i5^ (6) <^f-^Xi:^ 

#jh^^ (8) ^*ic*7Ki>#t^^^ (9) sr#^uT. ^(Dm:i^^mm^m^ 

( 8 ) f*. ^if * b < B^;5^^n — /K ^^-^ V^U^>, y 
^^#?L®^t;:#ihU#5m$tx ^St^^-t-So *fci. ^7K5^#^^^^ (9) tt. 

fi. ^#?L«#: (1) (DTm^mA-r^:Lt{cx^mm.-^mi^^w-t^:Lt-;b^x 
^l^^*3v^■ci^^^^^:f*7"w^"^^tM]gp (10) ifiwtnhfhxisy). ^:L\z.—m^ 

£EAi-S;ii:Jj:J:o-C^^?L^#: (1) t^U^-^fi^o (3 0) 

(D'r-^-^mm (10) ^;::«7k5>^tf^gi-^ i t:: J: «9 «7K5>:65jl:^6^t-^#?L 
Km-'^^^tt. U^Umi^ (1) :fcJ:tJ«^j#^^ (3 0) (D^;&^b:^^5^!ti^?l^ 


wo 03/086053 PCT/JP03/04681 

13 

Otic. mimi.fc^o^mmmm'cm.mm'T-^^u mw^^. j^mmm^ 

dS^^j3:#lj|&$^/c^#?LK{*:^®lJ:*ti^a^^^®i-SXm (I I) . *t#i 
5®^^^^^ • ^^W^^SXm (I I I) X -^ra^ii^x ^t#i#:^^«^P^i- 
^&C-Ci5^/^-:rBiJft-t-SX© (IV) . 

5X@ (V) . oV^^^31^bfcirV^-:7"(^)^t^^^S^^^^^^^^— J^^-Kte^-ltrT. 
mfr^J2:^^bT?^®^m-r6XiS (vD ;os-^^tb§o ^z.\z.^\^x\±^ 

/5^:^|^5:2|^^0J}-fflv^;5^#?LK^^{*. ttflB bfct 5 i-^o— Ufc*7K 

#^^:i^B^$ttSt><^"e«>fcv^30S, 2 o'C^^:*5V^Tii^o. o 5~o. 5 (m*/S 
») -HPftx 0*b<f*O, 0 5-0. 3^». J;i5^^b<fio. i~o. 2mM(D 
7K*^^^^Ut^S^7KmWU il^O. 2~9 O O/zm. 0*b<{*O.2~8O 
Aim, $bt-0*b<{*O. 2~9 Aim, :fttj0*b<}iO. 2 ~ 3 /z m<^)?L^# 
<Di^jii-5?L^, ii^O. 0 5-1. ^f^L<JiO. 1—0. 4, J;t)0*b<ti 
O. 2-0. 3©?Lit^ -e^i-5m#?L^#:3550^ UV\ 
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^tJ3g7;a— -i^. Ji? 1^:^:7 7j<y tfvi/:7;^— a, •:7a^/^/um 

T/V-^ "^J^JJ if ^ 5 0 ~ 6 0 fi»%-^W^^-Cj^i-6 r t dW* bV\ >fe*5, 
— nfm(0^^94 htVXlt, 3ia7 0~9 0m*%^ 0^b<{*75 
10 ~8 5MS%. J:<90*U<{i7 5~8 0M*%<?3S i O2 , ii^l 0~2 Om 

0*b<fil 2—1 8«»%. J;i90*b<f*l 5~1 7M:%<^A1 ^ 
O3 . ii^2~5«»%. ^f*U<{*3~4. 5m*%. J;«90*U<t*3. 5~ 
4. 2S»%(DL i O2 > ii^O. 1~0. 5 m*%^ 0*b<fiO. 2 — 0. SM 
*%s J;«9if*L<f*0. 3 — 0. 4 5a»%<DK2 O. $3j;tJ?ji#0. 5 — 2M 
15 ^f*b<ftO. 7 — 1. 8m*%s J;'9$f*L<«0. 8 — 1. 6S*%<^^ 

mitm^ti. t'^m^ l#. m^t^Mn i o o o "c- 2 o o o '•c. $f * l < 1 1 

00*0— 1 soot:. J:«90^b<f^l 1 50 — 1 SOO'C^ :fe^0*b<f*l 
2 O Ot:#afiT?fc5„ ^t^M*iaW®#:jm3^<^il^ia^:i5 10 0 CC^fcM-CfeS 
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t'r:5:Lfhx^^7!>K »^v<n. p^^m. ^mm. mi^m. ^mvi^m. ^ 
^y)^\^x. m^L.fcx^izmm^^m.w-i^iz.mmvx-(:^- -zr^^y^Wt^ 

K(Dii<^;6W*bv\ ^fc. ^w^m-±. m7\z.7M-iiDf^w^\^xuw-mm^ 
\:iXox^i^^^>^fj:umimmicm^^xmmi^^i^p^:^i^mmu -( 
w^m (26) ^ii bxRf ^Si? <ommKmmrr?> ^t-^x^^o 
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im^^Ki^^m:^ib^ibmm\^n^n^m^^m^^m't?>m^^^ (40) t 

-hTSte^-^fc^t-s m9Km'r^o^J:mP^^ (11) *5J:tmihlai (1 2) ^ 

fii'7y^ (13) -^tz^-mp^ (14) ^¥sm\^tL^wf^^\^x^m.(ow^-^ 

^#?LKft:cDi51^f-^X^|il&|^Cn#^^-t-S|II]^ (15) :ei5^ffi«ltb 
^f:.WWi^<om^^^ (5 0) i:i-s:i^;6sx'#Sc ^<^?^^i^c*5V^T{i^ 

nu\m.^iLW^(OT^^mm^x. 1 ©^4^^j3:^i^om#7Lm#:^^^s 

JJl. ^#dFLa#:#Alf|5 (16) *5j;TJ«t^>^ (17) ^^-^Tb^-ryf (l 8) i: 

#6^1^^ (19) ^^-rsMgp (2 0) ^em\^fz.wWi^hf^^. ^(omm^ 
m.m(Dm^iLW^(Dm^^t^m-^^w^m (6o) ^i-sri:;dST'#s„ 
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^^x^^m^ (2 1) :^mnhfix\^^^o 
(7 0) (^^® (2 2) \cmm\^xmmi^^^:y •:^7^^i$'m^x^^mmmK 

mm^mm^m^^xm0^iiwi^±x^wvfz.mmi^(omm^:^ v-^ (24) 

Idle: J: t) mm-r?>mmmmm-r^ :i t i^mm^n^itK v -^xm otitic 

w^m^m. m=^-^^xm^i^x-hx\\ 

$ttS%(Dt?^teV^;^S, 0^b<f*, Ki5"^!J^ K=3e (Ammi majus) , ^-^^^^ 
(Allium cepa) ^ :=.>'z:.^ (Allium sativum) ^ irny (Apium graveolens) ^ 
T:^-^<'7:^^ (Asparagus officinalis) . 7^:^-^^ (Beta vulgaris) ^ ]) 7 
7^"— (Brassica oleracea var. botrytis) ^ (Brassica oleracea 

var. genimifera) ^ ^^^^y (Brassica oleracea var. capitata) ^ 3 
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T':f'7^ (Brassica napus) ^ fc:7^!>-^^3?> (Carura carvi) ^ 
(Chrysanthemum morifolium) ^ K^— i/v^>^ (Conium maculatum) ^ J^d'^^l^i/ 
(Coptis japonica) ^ (Cichorium intybus) ^ 

(Curcurbita pepo) ^ Tt^ !J7^>-Ti^;^f:^ (Datura meteloides) , — 

5 l^^y (Daucus carota) ^ J^'— ^"-v'a (Dianthus caryophyllus) ^ 

(Fagopyrum esculentum) ^ (Foeniculum vulgare) ^ -Y^rf 

(Fragaria chiloensis) ^ ^-<X (Glycine max) tifi/'i/J^ (Hyacinthus 
orientalis) ^ ih>^-^-<^ (Ipomoea batatas) ^ V^^^^ (Lactuca sativa) ^ 
i^-Y 3 1> 5^=1 (Lotus corniculatus) ^ (Lotus japonicus) ^ 

10 b'^ h (Lycopersicon esculentum) ^ J^^^^^^^'^'i/' (Medicago sativa) ^ 

^y<:=i (Nicotiana tabacum) ^ (Oryza sativa) ^ /"^"fey (Petroselinum 

hortense) ^ ztul^}^i^ (Pisum sativum) ^ B (Rosa hybrida) > 

-X (Solanum melongena) ^ ^ (Solanum tuberosum) ^ 

(Triticura aestivum) ^ h^^^^i^ (Zea mays) ^ -f^h^^^^l^ (Beta 
15 vulgaris) ^ (Gossypium indicum) ^ T^Zf^^ (Brassica canpestris) ^ 

(Linum usitatissimum) ^ i^^!^7^tfx (Saccharum officinarum) ^ y^y^ 
•^-V (Carica papaya) ^ =7iNi/:^7 7i?'^'Y (Cucurbita moschata) ^ ^^^]) 

(Cucumis sativus) ^ J^-Y;^ (CitruHus vulgaris) ^ n (Cucumis 
melo) > ±^ B^:fy:^^^ (Cucurbita maxima) ir<Z)^ffi^fe. ^l^^^y^ 
20 (Antirrhinum ma jus) ^ Z^n^ Jf.^Xi' (Arabidopsis thaliana) ^ 

(Codiaeum variegatum) ^ V^^T^i^ (Cyclamen persicum) ^ tK-I" ^'•fe^^T 
(Euphorbia pulcherrima) > ;^f^'^'7 (Gerbera jamesonii) ^ li-^U ]) 
(Helianthus annuus) ^ = (Pelargonium hortorum) ^ ^5^^— T 
(Petunia hybrida) ^ ^Vh^K— UT (Saintpaulia ionatha) ^ ±^B^^l^ 
25 Tjf^ (Taraxacum officinale) ^ M^=T (Torenia fournieri) ^ i^^^y^i!^ 

^ (Trifolium repens) , iX^/tf v^r> AJ^ (Cymbidium) t^t^CD^M^^. 
Kir>t$^">^ (Azadirachta indica) , ^:«7>^JS (Citrus) ^ T^lfT^^\i^y 
^ (Coffea arabica) ^ :^7yjR (Eucalyptus) , /^^=fAy^r (Hevea 
brasiliensis) ^ "fe-f 3 l> t-Y ^=3r (Ilex aquifolium) ^ ^^7^"^ (Poncirus 
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trifoliata) ^ T—^ei^V (Prunus amygdalus) ^ •^•^^"i^'Zf'? (Populus 
canadensis) ^ ^ y (Biota orientalis) ^ (Cryptomeria 

japonica) ^ K-T^'M^l: (Picea abies) , -^ym, (Pinus) ^':fYt7 (Vitis 
vinifera) ^ ]) l^^J (Malus pumila) ^ TVX (Prunus armeniaca) ^ 
5 (Diospyros kaki) ^ 'if'V'^ (Ficus carica) ^ ^'^'y^)) (Castanea 

crenata) ^ -fe-f 3 »J7/N=3ir'^=¥ (Populus nigra) ^ :x.Vfpx3.i^ (Acanthopanax 
senticosus) fii if<^7K*lif^ if ^S^lf bttS, 

Bechtold N, Ellis J, Pelletier (1993) In planta Agrobacterium mediated 
gene transfer by infiltration of adult Arabidopsis thaliana plants. C. R. 
20 Acad. Sci. Paris, Life Sciences 316:1194-1199.-^ "^'f/l^^^y^'^^^^T 

m^^^. 2 0 0 0^4^ 1 3 Hmni^nm^thx\f^^^ t <n 0 ^ t-;b^x-% 

-^(^^-a-tCfi, ^4 0 OmmHg (J^SOkPa) ^CT4~12^) ^(D 
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mmm 

5 i/n^p^-^X"^ (Arabidopsis thaliana) <^?i^Mfe^ 

10 23*0. 30001U ^mmm.mTx-m4:mmmM\^tz.^. mmm^hmT&i^ 

tiiA:k^-^m(DPimB(DWL0'lLWi^ (^1 4mm, f^^9mm, 115$ 8 5m 
m) ^Wi^m^2 (NaH2P04 • 2H2O l.SmM, Na2HP04-12H 
2O 0.2 5mM. Mg SO4 • 7H2O 1. 5 mM, C a (NO 3) 2 ' 4H2O 
2mM^ KNO3 SmM, N a 2 • EDTA 6 7 jxM^ FeS04-7H20 8. 
15 6 nM^ Mn SO4 • 4H2O 1 0. 3 mM, H3BO3 3 0 jtt Z n S O4 • 

7H2O 1. CUSO4 • 5H2O 1. OjuM, (NH4) 6 -MOyOa 

4 • 4H2O 0.024 /iM. C o C 1 2 • 6H2O 0. 1 3 /zM) ^Ua^tzTkK 

S'Cs 3 0 O 0 1 u x]®5^Rg5^TT\ ^4jirBliy#bf::„ 

20 — ^W-MJ— ^^^5^ — pB I 1 2 l^-^tfTi/ny^^T^y . 5'7«:7t 
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